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I N the many operations for radical cure of hernia, ns at 
present performed, the sac is either retained in the canal 
(being dealt with in various ways), or a ligature is placed on 
its neck and the remainder of the sac is cut off. Wood's op¬ 
eration is the type of the former, while that which Mr. Banks 
has described may he taken as illustrative of the latter. The 
treatment of the sac in the operation about to be described, 
differs from these, inasmuch as, while the sac is preserved, it is 
completely returned beyond the limits of the canal and formed 
into a pad which is placed on the abdominal aspect of the cir¬ 
cumference of the internal ring. 

When the sac is left in the canal it acts as a plug. Plugs 
tend to widen instead of obliterating the canal and prevent the 
pillars from coming in direct apposition. Organic union is 
difficult to secure between portions of tissue which have not 
had their surfaces refreshed, such as the canal with its inter¬ 
vening sac. To overcome this the wires in Wood’s operation 
are twisted firmly down so as to excite plastic effusion which 
it is hoped will suffice to mat the tissues together. This is un¬ 
doubtedly secured in many instances, while in others it is not 
attained. Both when the sac is dealt with in this manner and 
when its neck is ligatured, there remains a funnel-shaped puck- 
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cling ol the peritoneum, the apex of which presents in or at 
the internal ring. When the liquid movement of the intestine 
as it glides over the peritoneum is thrown into the form of a 
wave by the sudden impulse of straining or coughing, it is 
carried into this pouch which guides it into the canal where it 
expends its force. It thus acts as a wedge widening and tend¬ 
ing to open up the canal. 

With the view of obviating these defects, the sac in the op¬ 
eration about to be described, is carefully separated, not only 
from the entire inguinal canal, but also from the abdominal as¬ 
pects of the circumference of the internal ring. It is com¬ 
pletely reduced Irom the canal into the abdomen beyond the 
internal ring, then thrown into a scries of folds, constituting a 
pad which is placed on the peritoneal surface opposite the in¬ 
ternal ring. It there constitutes a boss or bulwark with its 
convexity presenting backwards toward the abdomen, while 
its base rests on the abdominal walls surrounding the circum¬ 
ference of the internal ring. This not only protects the inter¬ 
nal ring, but sheds the intestinal wave backwards away from 
the opening. 

Having thus secured the peritoneal surface, some surgeons 
would be inclined to leave the canal alone, thinking when the 
former is accomplished that the bulwark behind requires little 
strengthening. While agreeing in the primary importance of 
securing the peritoneal surface, it is considered advisable to 
bring into apposition and to unite parts which are abnormally 
wide, greater security and resisting power being thus imparted 
to the abdominal wall. This is especially the case, as the 
valve like formation of the canal is more or less obliterated in 
hernia, the internal ring being widened by the pushing inwards 
of the conjoint tendon, so that the external and the internal 
apertures are placed more directly opposite each other. 

The canal having been refreshed by the finger and the han¬ 
dle of the scalpel during removal of the sac therefrom, its walls 
are brought into direct contact. This may be effected by any 
of the many methods of stitching. There are, however, in most 
of these methods, two objectionable points which ought to be 
obviated, hirst, the stitch through the conjoint tendon is sin¬ 
gle and includes the external oblique, therefore the apposition 
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of the internal with the outer pillar is not so extensive or so 
exact as it would he were a double suture placed in the con¬ 
joint tendon alone. Second, the conjoint tendon is approxi¬ 
mated to the outer pillar of the external ring, the abdominal 
walls being thinned thereby and the natural valve which the 
canal forms is to a great extent obliterated. Instead, one 
ought to endeavor to bring the conjoint tendon into close 
proximity with the outer wall represented below by that por¬ 
tion of Poupart’s ligament on a level with the lowest part of 
the interna) opening, and above by Poupart’s ligament, the 
transversalis and internal oblique muscles at a point corres¬ 
ponding to the highest level of the internal ring, the aim 
being to carry the conjoint tendon outwards toward the fixed 
unyielding ligament of l’ouparl and to unite it with the trans- 
vcrsalis and internal oblique muscles. In oblique inguinal 
hernia, the transversalis muscle ought never to be included in 
the suture, as that would tend to defeat the desired object. 

The principles of this operation may be equally applied to 
other forms of abdominal hernia, though in this paper its ap¬ 
plication to indirect inguinal hernia is alone described. 

Preparation of the /'arts Prior to Operation .—before operating 
the hair of the pubes and neighboring parts is closely shaven, 
the skin is washed with soap and water, a nail brush being em¬ 
ployed for this purpose. After drying, turpentine is smeared 
over the parts to remove any grease which may remain, a little 
methylated spirit clearing away the turpentine and leaving the 
skin in a good condition for operating. The parts are then 
covered with a portion of lint saturated with a bichloride solu¬ 
tion until the patient is placed under the influence of an anaes¬ 
thetic. 

When the patient has been amesthetized, the limb on the 
side of the hernia is flexed at the knee by a pillow which is 
placed under the latter. An assistant stands at the opposite 
side of the surgeon whose duty it is to retract the parts. 

Hernia Needles .—The needles found to be most useful for 
the insertion of the stitch into the inguinal canal are figured 
here, one being used for passing the thread from right to left, 
the other from left to right. They arc serviceable for many 
other purposes, such as for inserting sutures through broad 
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ovarian pedicles or through masses of omentum which are 
about to be removed. Wood's needle might, however be em¬ 
ployed for all the sutures, except the double one introduced 
into the conjoint tendon. 



Fig. i. Nki.hi.ks, Right axd I,i:rr, Usi.n ix Omevnox rou R.vn- 
icai. Cum: of Hf.uxia. 

The handle and blade are continuous being made from one piece of steel. 

Operation for Radical Cure of Inguinal Hernia. —After 
having reduced the bowel make an incision sufficient to ex¬ 
pose the external abdominal ring. An exploration of the sac 
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and its contents is then made and the finger introduced through 
the canal examines the abdominal aspects of the internal ring 
and the relative position of the epigastric artery. The opera¬ 
tion may then be divided into two parts, the one relating to 
the establishment of a pad on the abdominal aspects of the 
internal ring, the other, to the closure of the inguinal canal. 
The steps of the operation arc as follows : 



Km. 2. Site of Ixcisiox. 

Til# ‘lark line shows site of incision, exposing external opening of inguinal canal. 

(A). The formation of a pad on the abdominal surface of 
the (ircumfircnct• of the internal ring. 

(i). Free and elevate the distal extremity of the sac, pre¬ 
serving along with it any adipose tissue that may be adherent 
to it. When this is done, pull down the sac, and while main¬ 
taining tension upon it, introduce the index finger into the in¬ 
guinal canal separating the sac from the cord and from the 
parietes of the canal. 
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(2). Insert the index linger outside the sac til! it reaches 
the internal ring, there separate with its tip, the peritoneum 
for about half an inch round the whole abdominal aspects of 
the circumference of the ring. (big. 3). 



bio. 3. Skpakatini; run I’kkiioni'.um. 


Showing finger inserted llirough inguinal canal, separating the peritoneum from 
abdominal aspects of circumference of internal ring. 

(3). A stitch is secured firmly to the distal extremity of the 
sac. The end of the thread is then passed in a proximal direc¬ 
tion several times through the sac, so that when pulled upon 
the sac, becomes folded upon itself like a curtain. (Fig. 4). The 
free end of this stitch, threaded on a hernial needle, is made to 
traverse the canal and to penetrate the anterior abdominal 
wall about an inch above the internal ring, the wound in the 
skin being pulled upward so as to allow the point of the needle 
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Fit:. 4. Folding the Sac. 

The sac transfixed and drawn into a scries of folds. 


to project through the abdominal muscles without penetrating 
the skin. (Fig. 5.) The thread is relieved from the extremity of 



F10. 5. Securing the Folded Sac Aiiove. 

Tlic hernia needle carrying the thread from the upper portion of the sac through 
the abdominal muscles from behind forward about an inch above the internal ling. 
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the needle, when the latter is withdrawn. The thread is pulled 
through the abdominal wall and when traction is made upon 
it, the sac wrinkling upon itself is thrown into a series of folds, 
its distal extremity being drawn furthest backwards and up¬ 
wards. An assistant maintains traction upon the stitch until 
the introduction of the sutures into the inguinal canal, and 
when this is completed (he end of the stitch is secured by 
introducing its free extremity several times through the super¬ 
ficial layers of the external oblique muscle ; or it may be se¬ 
cured to a minute portion ot decalcified drainage tube placed 
on the surface of the muscle. A pad of peritoneum is thus 
placed upon the abdominal side of the internal opening, where, 
owing to the abdominal aspect of the circumference of the 
internal ring having been refreshed, new adhesions may form. 
(Fig. 6). 



Pig. 0 . Pad Covering Aiidomixai. Aspect of Iktehnai. Ring. 

The following modifications have been practised : After se¬ 
curing the stitch to the distal extremity of the sac, the thread 
has been passed directly through the abdominal muscles 
without first transfixing the sac. In children this may be suf¬ 
ficient. On one occasion, instead of placing the stitch extra- 
peritoncally it was introduced from within, the sac being com¬ 
pletely invaginated so as to resemble an umbilicus, the prom¬ 
inence being directed backward into the abdomen. The case 
did well in every respect. This method has not been repeated 
as the extra peritoneal method answers equally well. After 
having reduced the sac into the abdominal cavity and securing 
it there, it has been fixed below by a stitch as well as above. 
This has been found to be unnecessary. 
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(B). Closure of the Inguinal Canal .—The sac having been 
returned into the abdomen and secured to the abdominal cir¬ 
cumference of the ring this aperture is closed outside of it in 
the following manner: The finger is introduced into the canal 
and lies between the inner and lower borders of the internal 
ring. It makes out the position of the epigastric artery so as 



Fig. 7. Tiie Threaded Hernia Needed Making Douiii.k Penetra¬ 
tion or Conjoint Tendon. 

to avoid it. The threaded hernia needle is then introduced 
and guided by the index finger is made to penetrate the con¬ 
joint tendon in two places. First from without inwards near 
the lower border of the conjoint tendon; second, from within 
outwards as high as possible on the inner aspects of the canal. 
This double penetration of the conjoint tendon is accomplished 
by a single screw like turn of the instrument. (Fig. 7.) One 
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single thread is then withdrawn from the point of the needle 
by the index finger, and when this is accomplished, the needle 
along with the other extremity of the thread is removed. The 
inner side of the conjoint tendon is therefore penetrated twice 
by this thread and a loop left on its abdominal aspect (Fig. 8). 

Second. The other hernia needle, threaded with that portion 
of the stitch which comes from the lower border of the con- 



Fits. 8 . I.ooi* ox AitnoMiNAi. Aspect ok Conjoint Tendon. 

joint tendon, guided by the index finger in the inguinal canal, 
is introduced from within outwards through Poupart’s ligament 
and the aponeurotic structures of the transversalis, internal and 
external oblique muscles. It penetrates these structures, at a 
point on a level with the lower stitch in the conjoint tendon 
(F'6-9)* "Flic needle is then completely freed from the thread 
and withdrawn. 
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The needle is now threaded with the gut which protrudes 
from the upper border of the conjoint tendon and is introduced 
from within outwards through the transversalis, internal and ex¬ 
ternal oblique muscles at a level corresponding with that of 
the upper stitch in the conjoint tendon. It is then quite freed 


\ 

\ 



I'm. 9. Thread From Lower Horder or Conjoint Tendon )h:tx<; 

Carried Tiirol’uii Outer I’ii.i.ak or Internai. Rino. 

from the thread and withdrawn (Fig. 10). There arc now two 
free ends of the suture on the outer surface of the external 
oblique and these are connected with the loop on the abdom¬ 
inal aspect of the conjoint tendon. To complete the suture 
the two free ends are drawn tightly together and tied in a reef 
knot. 

This unites firmly the internal ring. The same stitch may 
be repeated lower down the canal if thought desirable. In 
adults it is well to do so. The pillars of the external ring are 
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likewise brought together. In order to avoid compression of 
the cord, it ought to be examined before tightening each stitch. 
It ought to be lrcely movable. It is advisable to introduce all 
the necessary sutures before tightening any of them. When 
this is done, they may be all drawn tight and maintained so 
while the operator’s finger is introduced into the canal to ascer¬ 
tain the result. If satisfactory. they arc then tied, beginning 



1 'iu. io. Tinman Rkahv for Tying. 


In Figures 3, 5, 7, 8, 9 anti 10 the skin and cellular tissue is reflected in a Hap and the 
external oblique is opened up in such a way as to expose the interior of 
the canal and the internal ring. 

with the one at the internal ring and taking up the others in 
order. During the operation, the skin is retracted from side to 
side, to bring the parts into view and to enable the stitches to 
be fixed subcutaneously. When the retraction is relieved the 
skin falls into its normal position, the wound being opposite 
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the external ring. The operation is therefore partly subcu¬ 
taneous. 

When the canal has been brought together, a decalcified 
chicken bone drainage tube is placed with its one extremity 
next the external ring, the other projecting just beyond the 
lower border of the external wound. A few chromic gut su¬ 
tures arc then introduced along the line of skin incision. 

Dressing the Wonm/. —Iodoform is dusted over the wound, 
the interstices of the scrotum and its junction with the thigh. 
A small portion of sublimated gauze is applied and on top a 
sublimated wood-wool pad held in position by an aseptic band¬ 
age. As a rule a portion of elastic webbing is placed over tile 
margins of the pad to secure it firmly. 

As the patient is laid in bed, a pillow is placed under his 
knees while his shoulders are slightly raised, so as to relax the 
tissues about the canal. 

After Treatment. —The rectal temperature is taken night and 
morning, and at the same time the dressings are inspected. 
The dressings arc left undisturbed from fourteen to twenty-one 
days, unless they arc previously stained or the temperature is 
abnormally high. On their removal at the end of that period 
the wound is found healed, the extremity of the decalcified 
drainage tube which projected beyond the margin of the skin 
is seen to lie loose on the dressings along with the external 
portion of the majority of the superficial stitches. A fresh pad 
is applied to maintain pressure over the part. From four to 
six weeks after the operation, the patient is allowed to rise 
bom bed, but he is not permitted to work until the end of 
the eighth week, lie is further advised not to lift heavy 
weights until the end of the third month at the very earliest 
Adults engaged in laborious occupations arc advised to wear a 
bandage and pad, as a precautionary measure. Those who 
are not so engaged are not required to wear a belt except when 
of very lax habit. All are recommended not to overstrain 
themselves. In the majority of children (six to fourteen years) 
the closure is so complete and firm that further treatment by 
pad or belt is quite unnecessary. 

Operation for Radical Cure of Congenital Hernia, —In con¬ 
genital hernia the sac is first isolated from its connection with 
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the canal. It is then opened and divided transversely into two 
parts, cure being taken to preserve the cord. The lower part 
is formed into a tunica vaginalis. The upper is pulled down as 
far as possible, split behind longitudinally so as to allow the 
cord to escape, when it is closed by a stitch or two (Fig. n). 
This portion is then dealt with quite as the sac of an acquired 
hernia, additional precautions being necessary to clear the 
cord at the internal abdominal ring. It is freed of its connec¬ 
tions and placed as a pad on the abdominal aspect of the cir¬ 
cumference of the internal ring. 

On one occasion a separate tube was formed fertile cord out 
of the sac but this has not been repeated. 



I'io. n. Mann i:n or Treating tub Sac in Conoenitai. Inguikai. 

! ll'.RNIA. 

Materials far Suture .—Any of the materials usually employed 
as sutures may be used in this operation, provided the thread 
is sufficiently stout to prevent it rapidly ulcerating its way 
through the tissues. All are not equally serviceable, however. 
The substances hitherto used may be divided into three groups; 
first, those introduced with the object of being withdrawn after 
they have served their temporary purpose ; second, those in¬ 
serted with tile view of permanently maintaining in apposition 
the parts which they have brought together, while they do not 
set up irritation in the tissues; and third, those that are intro- 
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cluced to serve their purpose and which are afterwards absorbed. 
The first may be represented by the stout copper wire silvered 
used by Mr. Wood, of King's, which admirably answers the 
purpose to which he applies it. As it has to be removed after 
a definite period, the suture must be so placed that a portion of 
it presents externally. Though in the operation brought for¬ 
ward in this paper it is possible to arrange the sutures so as to 
permit of their ultimate withdrawal, yet in describing the man¬ 
ner of securing them it will be seen that this is purposely 
avoided, all of them being fixed subcutaneously. The second 
method is that of inserting a metallic suture, which, after being 
secured is cut off short, the tissues being closed over it. Some 
employ this method, merely to obviate the necessity of remov¬ 
ing the wire, believing that it remains in the tissues and does 
not work its way out; while others consider that it not only 
has these advantages, but it also maintains by its presence the 
permanent apposition of the parts. That wire sutures when 
properly applied, without leaving any sharp points projecting 
from the circle into which they are formed, may remain indefin¬ 
itely in the tissues without producing irritation or working their 
way out, is an established fact. This is especially the case 
where they are inserted into bone with their extremities turned 
in. It is not, however, a constant occurrence even in bone, less 
so in soft tissues, and much less still in tissues habitually sub¬ 
jected to movement. This is consistent with my own observa¬ 
tion, and it is admitted by many of those who practice and 
most strongly advocate the leaving of the sutures of metal in 
situ. Granting that the wire suture remains permanently in 
the tissues without producing irritation, does the mere fact of 
it doing so serve any purpose ? Some believe that its function 
is ended when it has brought the pillars of the ring closely to¬ 
gether and has maintained them there for some fourteen or 
twenty-one days; after which it might as well be outside. Oth¬ 
ers, however, are of opinion that it maintains the pi liars of the 
ring permanently in apposition. This is not the case. It serves 
a purpose in this respect while it exerts traction on the pillars. 
As long as it maintains tension on the tissues, the wire being 
itself unyielding, it causes ulceration of the parts pressed on. 
1 his ulcerative process will continue until the wire in relation 
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to the tissues has reached a position of rest. When this is ac¬ 
complished it is no longer an active agent but descends to the 
condition of a foreign body which at best becomes encapsulcd 
in tlie tissues but occasionally gives rise to disturbance which 
ends in its elimination. The third variety embraces substances 
which serve their purpose and which are afterwards absorbed. 
By far the most serviceable of such substances is cat-gut pre¬ 
pared so as to resist the action of the tissues from fourteen to 
twenty-one days. Gut of this description has been used for se¬ 
curing the pad of peritoneum and also for the closure of the 
canal. Gut prepared for a shorter period and which will only 
resist the action of the tissues for a week is used for the tissues 
in the superficial wound. The use of these stitches along with 
decalcified chicken bone drainage tubes obviates the necessity 
of subsequent interference with the wound. The latter ad 
mirably serve the purpose for which they were intended, secur¬ 
ing drainage during the first six days and then becoming en¬ 
tirely absorbed. 

Results .—There have been thirty-three cases in which the 
operation has been performed for radical cure of inguinal her¬ 
nia, and fourteen have been subjected to it subsequently to the 
relief of strangulation; making in all forty-seven cases of in¬ 
guinal hernia in which this method has been performed. In 
nine others, the principles of it were carried out in femoral 
hernia, after the relief of strangulation. In both of the latter 
classes of cases the operation was not performed where gan¬ 
grene of the bowel was pronounced, or even where there was 
a distinct approach to this condition. In a number of femoral 
hernia; it could not be performed owing to the firm adhesions 
of the sac, especially when they were to the outer side next the 
femoral vein. 

A tabulated view of these cases is here appended, from 
which it will be seen that there have been no deaths from the 
operation. In a few cases suppuration has ensued and that to 
a very slight extent, with the exception of a femoral hernia in 
which there was a prolonged dissection necessary. All the pa¬ 
tients before leaving the ward were thoroughly inspected, and 
firm occlusion was obtained in each; so that the primary re¬ 
sult was highly satisfactory. But it is just in cases of this kind 
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that the permanent result so often differs from the primary, and 
as the former is the true test of the efficiency of the operation, 
the patients have been kept under observation as long as pos¬ 
sible. In judging of the permanent results two must be ex¬ 
cluded from table No. I, as having been so recently operated 
on. The remainder in table No. I have been kept under ob¬ 
servation as follows: hour from four to six months after, four 
from eight to ten months, two for one year after, three for 
about one year and a half, five for two years, five for three years, 
one for four years and one for five years. So that eight have 
been kept under observation for less than a year, and seven¬ 
teen from one to five years. Table No. 2 gives: one for eight 
months, three for one year after, three eighteen months after, 
four two years after, two three years after, and one four years 
after. Table No. 3 gives: One not seen after dismissal, two 
seen eight months after, two one year after, one eighteen 
months after, one two and a half years after, two three years 
after. In table No. 2 one has been kept under observation for 
less than a year, and thirteen from one to four years after. In 
table No. 3 two have been kept under observation for less than 
one year, and six from one to three years after; while one was 
not seen after dismissal from the wards. In all of them when 
last examined the rings remained firm. Out of the thirty- 
three cases in which this operation has been performed for rad¬ 
ical cure one only has been found subsequently to wear a pad 
and bandage. In this instance patient said that he had been 
wearing a truss so long previously to the operation that he felt 
“a want” when there was no bandage over the part. It was 
mole a foice of habit than a need. I he parts were firm. 
Among the fourteen who had been subjected to radical cure 
after the relief of strangulated inguinal hernia, three subse- 
quent'y wore a pad and bandage as a precautionary measure. 
One of these was of very lax habit and was advised to continue 
the use of a support; one was a case of direct inguinal hernia 
with a very wide opening in the abdominal muscles ; while the 
third did so as his occupation (engineer) often demanded con¬ 
siderable exertion. After the femoral hernias no truss has been 
worn. 
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